In situ cross-linking carbodiimide-modified chitosan hydrogel for postoperative adhesion prevention in a rat model.
Postoperative intra-abdominal adhesion often causes many complications. Chitosan fluid has been used in clinic to prevent intra-abdominal adhesion. However, fluid can be easily diluted and cannot stay on the wound site. As hydrogel is able to form stable physical barrier to separate injured tissues, we developed a chitosan hydrogel for better prevention of intra-abdominal adhesion in this study. We synthesized a carbodiimide-derivatized chitosan gelatin (cd-CS-gelatin) hydrogel and investigated its rheological properties. A rat model was used to compare the anti-adhesion effect of chitosan hydrogel and fluid. The wounds were created with damage of the underlying muscle of the abdominal wall and the serosal layer of the cecum. They were coated with chitosan fluid or cd-CS-gelatin hydrogel. At day 14 after surgery, the animals were euthanized and intra-abdominal adhesion was assessed. The cd-CS-gelatin hydrogel solidified within 3min after the mixing of the reagents. The cecum-abdomen adhesion occurred in all rats without anti-adhesion treatment. The application of cd-CS-gelatin significantly reduced the adhesion rate from 100% to 50%, compared the chitosan fluid only to 88%. The decrease of adhesion breaking strength also manifested that cd-CS-gelatin was more effective than chitosan fluid to reduce postsurgical intra-abdominal adhesion formation. Chitosan hydrogel is more effective than chitosan fluid to prevent postoperative cecum-abdomen adhesion. It indicates that hydrogel could be a more promising state than liquid to prevent postoperative intra-abdominal adhesion.